Regulation of PTH mRNA stability by the calcimimetic R568 and the phosphorus binder lanthanum carbonate in CKD.
Secondary hyperparathyroidism is characterized by increased parathyroid hormone (PTH) mRNA stability that leads to increased PTH mRNA and serum PTH levels. PTH gene expression is reduced by the calcimimetic R568 and the oral phosphorus binder lanthanum carbonate (La). Changes in PTH mRNA stability are regulated by the binding of trans-acting stabilizing and destabilizing factors to a defined cis element in the PTH mRNA 3'-untranslated region (UTR). Adenosine-uridine (AU)-binding factor 1 (AUF1) is a PTH mRNA-stabilizing protein, and K-homology splicing regulatory protein (KSRP) is a destabilizing protein that targets mRNAs, including PTH mRNA, to degradation by the ribonuclease complex exosome. We now show that KSRP-PTH mRNA binding is decreased in parathyroids from rats with adenine-induced chronic kidney disease (CKD) where PTH mRNA is more stable. KSRP-PTH mRNA binding is increased by treatment with both R568 and La, correlating with decreased PTH gene expression. In vitro degradation assays using transcripts for PTH mRNA and rat parathyroid extracts reproduce the differences in mRNA stability in vivo. Accordingly, PTH mRNA is destabilized in vitro by parathyroid extracts from CKD rats treated with R568 or La compared with parathyroid extracts from untreated CKD rats. This destabilizing effect of R568 and La is dependent on KSRP and the PTH mRNA 3'-UTR. Therefore, the calcimimetic R568 and correction of serum phosphorus by La determine PTH mRNA stability through KSRP-mediated recruitment of a degradation complex to the PTH mRNA, thereby decreasing PTH expression.